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Abstract of JP2002050703 

PROBLEM TO BE SOLVED: To improve writing, erasure and 
read characteristics in a non-votatile semiconductor memory 
device, employing an MOSFET in which floating gate 
electrodes are formed on the both sidewalls of the control 
gate electrode as a memory element. 

SOLUTION: A control gate electrode (122) is formed, so that 
one part thereof is extended upward from floating gate 
electrodes (124a and 124b) formed on the both sidewalls 
thereof, to cover the floating gate electrodes. Also source and 

drain regions (126a and 126b) are formed along the extemal ^ 
boundaries of the floating gate electrodes (1 24a and 1 24b) so i25a« ^122 /^^^^^ 

as to implant electric charges Into two floating gate electrodes HZm^^^^K^ * \ \ 



independently. 
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137 0— 5^ y^f— h®T7^A^e>-?-©^1~{Pi)(C*^(tT^ 

^{c i ?) ^ft©t»«^i3ttf S J: d lc^fi£^ntf3fit^ 
?SCixTi.> 5 c i: i.#fii^Si^44#i!l«ii3 

[If 2 ] i|£j9**:S1g±Ci|g^lKS^h LTJKJSt^fi 

7D-5^^ y^f-YWmh. ±l3*jii*ai£«®cD± 
fB7D-7^>f >i/"y— hOT:)?*^e.^®^i>a9{CA>JtT-?- 20 

±i3y-;^MJ^*iJ;Uf Kb-f >'8Si^«i*isg{i> ±i37D 

^ nfci3iilK? S:Ci X. T V N S T V. 5 i: i: 1- 5 ^ 
3 ] ±13:3 > h n h mSO±a5ilJg 

±i37D-7^>f v^^-y- hm«icD±:&{3iPi*>-3T 

±13 7 D -7^ ^ > ^^y- h SrS d J; a (C t> ^ b^^S 

±t37a-7^'f ><yy-haili:±i3i|i 
«ii:±s3^39ft»Ii:®raoJtei^lKJ; *)^n<Wim^n 
^ff^14*^i<*i3tS^So 

i^g^^^l5]-^T®§3^i:^?®n > v d— h«S8(i 40 

|5|-®'7-Kmc}g^^n. |H)— 2?iJ®i3tt«^®V- 

;^ff^{3»-:3v>T±l3'7-Ki^S:SJR1-ST KIx;<7=3 

UT±i3tf hi||{r7=-<J' tc^/S Ufcffl;f4$:EPiD 
1-5i:i:t>tSctliUii#tc{±±l3tf'y bi^®a(4<£ii*i1- 

- K ica^v>T i*i^is]s§{c>ttf-r s^ijws ^^ff^m bT± 
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Wiii-r^m^mi. 2. 3*t(i4{cl3tt®^«=F»^ 
iS4^^«i*:g3iSSg. 

[Sf^iS 6 ] i^3Stf*S«±{Ci^^M&^ U-CJKJ5K$ti 
fcr3> h D-;!/-/- hmfilhs iS=»> bD— .'i"^— 
@ $r fi^ A. T- ^ CO PiPJ iC itei^M ^ b T Jf^fig ^ n t ® 

7D-5^-f xj^'T- bm«ii:.±i34i#<*a«affi©± 

iJitJ^KUi' >M^i;^«U ±i37D-7^^ ><7y- 
^«11®S««^gf®^g^t J: ») f-fiScDtf «j&i3it-r S J: 
d{cfllfie$tLfc§3iSS!Sd=^5&(i^> Hul3i3m3ll^®v-;^ 
KU-r >'S^i: bT©-?t®4^i§i«:?S^©- 
?!r{c{±^ 1 tf >:/ *t{fe?^{c(i^2 tf^;/ h^A^^ 

igS^nTV^Si:i:t,^::, ±13^ 1 tf>;; hJ^:te J:Of^ 2 t 

±13^1 t:>y h)lit^2 t'y hifaicJk^fS^nfc^l fc^ 

i^{cttSiii!f7=-^'jcBit)e.r^2CDm£E?&ep*DbT 1 

t)^-r^2 (DME^wiiu bT 2 [n] s<Dm7h^mi¥t:nti^ 

[if 5RIB 7 ] *«<*Wfi±{c|g^MS/h bTJKfiK^ix 

mt:i^^x"t(Dmmiz!i&mm^in-i.xmm^titz-)Ci<D 

§37 a—^^ vy-r- h©T;^A^^-?-®^^{B){c*MtT-e 

h a«i©S«Si^Oji^{c J: t) #fllot»?B*i3*|-r 5 i 

3tMjEK^tifei3ttl^^^(lx.s mi§3f3M^^®V-X 
fca: K U-f bTO-^©4^-^Stf*ffiJaffi— 
iJ^tCttll 1 If ^tzm:^lZ{tm 2 t hJ^^gS 

^$ti-rv'>5i:i:4.ti. ±§3^ 1 b:>y bin*' J:V^ 2 hT 
>y hjafciilll h^2®-b>7T>7'[5]^*s^i^pJt6f:i 
^fiK ^ n f-fiS ^»^t^ *j»<*i3iS^S{c if § ^fiSffi 
^®^tt5b*ffiT-fe-:)-r^ 

±§3^ 1 tr-v h)^S:^l©m(4tC7"y^-v-i^-rSi:i: 
*){i'7- Kif^^il^U"<;u{3bt'*. ±B3^ 2 tr^;/ hfa 
^m2(Dm.{iL!^izmmi.tz^mxmi(D-iz>y^T>rm 
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fe«SlT?^20Hr>;^r>7'(HliESSfS«{b$-B-Tll2 bf 

:^iztim 1 tf'y h^ifi. *feffe*{::ttlB2 t>y HiiAs® 
^^nT^^ Shi: ±IB^ 1 fc:«;/ h!^*&tt^2 bf 

CUT^ ±§3^ 1 tf'f N«S*fett^2lf>y hiUKSSns 
mgS&±g3ttJKti^tBls]EST-^tti LT^©«tfit<a{ca6-:3V> 

h«ffiO*»:g50D«S*»e)±f3ii^iSf*««®«® 

iziy^\-fxmm.m-^m0i *®^i(i§3*g^ss±(cm i « 

01 >y f=- > ^ b T ±S3 n > h D - h mffi©{lg 

b, b*»5^±l33> hD-;i/>/'-haei*^e>7D-7^ 

i: ttiSfi^M <&^bT*fe=i>hD-;i/'y-h«<si: 

ii^M^5i^tC^2®a»aiiS:J^fiEb. i^^2©^$« 

m^^^^-->^i^x±n^n^L^mm^Bm.-r^jio 
im^m 1 0 ] ±i2g3ii^?®3> h D-;i/'y- hm 
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i>'—hmmtm-Jzmx'WMi^. ±§37D-7^>f 

)5t s i: |H)-xST-ff^fiE-r :i> i 3 b t c i: ^ 

10 [0 0 0 1] 

&^KLm7k9%s Rug's ^jf^tt/^u$e.{c(±io® 

[0 0 0 2] 

[i26*®St^S] ^fl^jf ^{4^ ^ i: bT (is n > h d 

-Y-mmcDMosFET mm^-hmm,w^mh^> 

'J:^^) S:l3ti^^-i: btffli/^. ^ (Dy u —t" f 
20 — h(::}iA-rs^?Sfi$:^^i,Ci:-eMOSFETCDb 
t v>fiiSBESffilSI9!Pg{C^<b^F-y-> 1 oO§31tig^^t 2 
bf-;/ hW±Ott«<£l31t^-B-i. J^dfCbfct)®*^^^^ 

nxv^So A^A'SiS-Sffly^ UT-tt. fi»J;t{SI3ft*^CD 
b^t>f»S: 4®pg{r^{b^-^tl{S 1 -r?ffli3tS^?fc 2 b: 

[0 0 0 3] 

[^B^A5|??*bJ;^i:-r^»S] b§v^^^®;*;/J^^Ccfc !? 
^fiifS?B*f31Sf S^ff^tt^ ^ U ic:^}V^■r (is i31Stf 
^{i:*f/i£;$n& 1 o 1 b ^^^^»cD^?F^S^^{c|E:S'J 
30 T-t SJ:^{c$iJfflIbT-?'i.i£;>SASfe€.A^ 7D-v=-'f> 

btV^fil:9-?t&Jlll^l6ffl{CSiJffll^5Ci:AiBIST-± 
i*:®b#l,^fiS©^3-:^|6ffl*si bT-;/ h (2fit) 0»?g<£13 

tl1-5«A{clt--<;Ti2:<'feoTbSao ^©Clhtts ««J 
;l(SftS#©?iA{cj: ») b§v>iii*s«tiS< ^fifelBIt 

$nTV^-2.t)c^fCfe2,CltS^lftbT*5'). :itnzx.^ 

x^(Dtim.m^(D^- hmmmiz-tfiifi^m^ifit^rjii)-;^ 
[0 0 0 4] -y;^ ±ti2m^-hmmizitt>^f'mm 

^(DtEiMM^t bTs 3 > h D— ha;®®]^^^!!^ 

^t^t^m^tix^^i, m^i,tnmw-6-2 3 2412 

^> 0-1 7 8 1 1 6-^) o 

[0 0 0 5] bA»b!fe*s5,^ *^B^#€)*sa> h D-;u 

■y— hmMo:)mmmiz-^ti^ti:7XD—^^ vyy— hm 

50 ±l3$tiS(c|Bg^>^n-CV^5 J;^J&:§31^«?©M-I§T- 



5 

[0 0 0 6] CCD^B^cDBflfjtt. r}>hD-;u>y-h« 

i>. 

[0 0 0 7] CiCD^eScDffeWBWtt, n>hn— 
ffJ^LfcMO S F E T&i3<S«?i:1-.&^}f%14*a»<*; 

[0 0 0 8] C®^B^©HulS'Se.Wcl57t>»cr)Be<]i:ff*a 

[0 0 0 9] 

[0 0 1 0] •|-^tt)*)^ :3>hD-;i/y— l<-«fiiCDffi{i!l 

[0 0 1 1] i^K)^mi^z\t.. *#fta«±{c$6^M4 

[0 0 12] ±l3Ut^l6(cd;ti«. :3>ha-;i/'y- 

tSH©SS^;®Jt*s:*:i•<$^^^ cinc J;-:3T=i> hn 
h miS'^^EPiaSJEASlRl-T-S) o T ^fej 7 D — 5^ 

[0 0 13] t,fz. -ziy vu—}vff-YmM(Dmm^\z 



(4) ^^!I^|fl2 0 0 2-5 0 7 0 3 

6 

ET*^e.'&SI3tt^?^^c43V^T^ 7 0-7^^- v^z-y- b 

Si^ S:aXT- # -5 i ^ t «fiJt U *) CDT- S , 
[0 0 14] J: t3M<*e<J{c{i. i}iji«:Sffi±{-c:i|g^ll$r 

m$titz-n<Dyr3-7'^ y-ir^-vnmt.. ±13^^31 
(**ffi*ffl©±i37D— yff— h®T:?Jip?.-ecD 

[0 0 15] 13 > vu—)\,ff—vmm<Dm'sm.^^f\.^ 

>^y- haMS:ff$j5)cUfeM0SFET*^ 
e.'5:5l3ffiSS?t LTtts gg*® J: -5 «3 3 > h n 

JE- KUl- >m«SiRftt(iv 1114 (c) ®<t^trJt«6<)3J5 

mE- Kb^ >SliitiRfj4tt. 04 (a) ® id {C]tfi(fl<J 

[0 0 16] ±f3=>> hn-;i/'y-h«fiio±g|5 
30 ffiJS*>e.^ ±137 0— >^^'y-bai3i©±;?fciDiA> 

[0 0 17] ^etc. ±i37D— i^^ff— ynmii 

±i3i)i«f*:atSi:WS©$6iS^j!i{i. ±13:3 > h D-;uy 

[0018] ±i3#lfi£Ol3ti;^?AS^ h «J .:;i7^ 

4*{3ffiS$n|5l-ffOf3fS^?®:3> h D-yiz-y- h« 

^;^^s■^^cffi^v^■r±l3'7— h'Sg^as^i-s/'Kw^cT^ 

50 ;!)D-rsi:i:*)C^ttlbB#(ri±±t3l^>v hjaotttt^tfili 
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•=1— ^-^c:s•:3^^Trt^^|}(ElK^c>^^■r•5$lwe^$rJfMbT 
±137' K y-^-fe>;^^ 'y5=-llSSII©rtgS[a^ 

t *f -r S ftijfflie ^ * 4^ 1 5 ftiJffll 13 BS t * dS X. fe ^ »#6 
e^^^ftJiaiiS^Stt, 1 offllBtlfg^^t 2 t h Ot^- 

$ -B- 5 d t J&: < IBIt^g SrtiJD $ -e- S i: *s T- 1 -5 i: i: 

T ^ ®illJa[HlSS©^j52>!)S®¥{C s . 
[0 0 19] *tiiiS|CDffe©^BJ{i. -5l>fCD7D-7^-f > 

m(D-:G iz itm 1 1 «y h- i^As. * fc^fe:)? 2 t >y h 

i^*«^S^^nTVv5i;i:*,{C. ±13^ 1 if^y hms.iiV 
tt4^-#«i:l3tt;^gJc43V^-r. ±13^ 1 t-;/ hi^i:^2 
5:EPiDbfett^-t-. ±13^ lO-^'^/^^lalS&f^lftlt^nT 

13^ 2 'y'^mmzU^^tlX^^ •5)»iitf^7^-^ CiS 
l:^T^i®m£ES:^2 tf-y hSatcgjAn^s i: 1 

t: >y h?JS{::tt«a^!*^7^-<5' (ciifc ^ 2 ©SE^&epin 

bT2[5|B©»jia^*l&f^i£fT'&V\ fu§3 2|Hl®*aia«^» 
^■^T- lo©i3tl^^C2 try h©7^— ^$:»gjitrJ;-5 

[0 0 2 0] ±f3bfc^lS!(Cin«, ^gi5A^C,X^^n 

[0 0 2 1 ] tfe, -noya-T^H y^^- hsu© 
S«a<^®iS^tc: J: !? ^fl©tf ^gSIBit-T S i -5 t^^fjg 

{± Kl/^ >^^i: b-r®-^>f©^aSt{*tBi^©-;)Dtc{i|| 
1 \-m>K ifcffi9?C(i^2 hr<;/ hiS*sSM$n-t 
v-'i) i: i: ec, ±I3^ l K hf^*3<ti>'^ 2\f.v Ym.\z 
ttm 2©-fe>;^T>7'lilSS*sgEMpJtg{r«fiK$tL 

fe#^fi^»^tt*^»^*i3^s^M^c*5v^Ts ±§3^ i 

h ^S:^ 1 © tc 7* U ^ -^^ - i^-r i) i: "7 — K fel 
^mtfiX'^i\'^\^tz1k. ±13^2 t>y hi^S:B2®Ste 
;ia{cg!i^b&«JiT-^ 1 ©-fe >^r>rilli&S?S't4<b^ 
■a-rm 1 tf <v h^®tt{45:titibT 1 HSCSEtBblt/'f^ 
bA^i)^. ±13^ 2 t hJjgS:^ 1 ©SffiC 
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^1 t>;/ ^i^*^2®«&.-^{Cge^bfctt.^T-^2 
©•t>;^5'>7iis&^SiSib?#T^2 hi^oSifi 
Siitib-r 2(lSO^tliH&#&ffJ&l\ Buf32Is]Ogl 
aibiMtT-2 1^5/ h^mb7'-^*f#SJ;otCbfe. d 

S:f5je>7^— Sd i:^< ^®*S^gC'N{±i::t^^■a■ 
S^:^:*ST•&^ >'<^U7U'f®MI>a[algS©«fi£A5®^«c 

10 [0 0 2 2] ^?>t:. -?t®7D-7^^>^'i»'-hm«B 

nfc#fll^^f^t4i|iai^l31S^gC43V^T^ ±l3;^'r>y 
^^IStc J: >) m 2 t; hi^^fefi^ 1 t:>y hSStrSStBb 
20 Sff*EPinbfctt®T'7-Ki^^SfKU'<;nc:b-Cv ± 

iB^ 1 br«y hi^*fc{4^2 tf v \^mzmh^mmt:±§& 

mmkmm^X'^tii br^os^fitca^t^T 2 1: h 

©ScliibT^— ^'SrWSi^tCbfe. CinCi^v — [g© 
^tlibl!;ftT-g3flt7'-^S?&5c:i:#T-&s t^-^'®^ 
fcbbB^FP^AS®<7kS. 

[0 0 2 3] ^ *iBISI©ffe©^B^ii. -?>f©7D 
-T-'iyiff— h«M©S«mi§f©ia#t: J; »)#f»©t» 
«&f3m-r S J; a {::«JeK? nfe83«i^?©Siigt:fefe 
f). *al|{*StJR±{3^^M*Ji5^b^©±C:3> ha- 

30 ;py-b®a®***:gl5?&JBE!(;bfe^; K3> SD— 
- b «iE® *i*:ge® affl*> c> ±l3iiia8i<*:affi®«M 
ltTi^MS?l5fieb. ^®«Bui3Mi^M±k:»lo#« 
S^^bv M?5^'l4^«;/5^></{cj;t)^l®ji«ji?&ji 
>y5=->^bT±i3n> ND-;i/y-ha^i©{pjS{-7D 
-7^>f ^^^-y- h«M4ff$f!i<;b:fc^. -i':t>Jl3io!*{c J; 

KU"f >fS«i:«:S*ai^*ffl«c$rJi^fi!4b. b 
A^?)^±l3r3> h □— ;i/-y-hm®A^?>7D— 7^^- 
^-hS@®±^{cA»ltT7D-7^^ >^/^- hSUi; 
{i$6i^M b T S :3 > h D -yuy- h i: ttSSM 

40 t5J;ot3^2®»mJi«:JfMU ilE^2©z»Sig*/'^ 
^'-->^bT±i3tN3^bttail&ff$fi!c-rSet^{C b 
fco :iti(CJ;t)s il*^'fcx^i©iiiDT-l>^ btt«1S^^ 
■r5:3> hD-;L'y-hSM^ff^j5gbTSmi^^lt?£;'c 

§ < b. mTLH. m^m'&Lf^nMu-^^^'^^m^wA 

[0 0 2 4] ^ T^c. as b < ii. ±l3i3tt^^©3 > h 
D-;i/y- httS4i31t«?Jiilii®M0S Y^y^jy^^ 
© 3 > b u -^iz-r- h i: IH-xST-ffM b^ ±13 7 
XJ^^y- N S11®ff$fi£{i±§3l3tt^?W^^®M 
50 OS h^>i^;^:$'®±?£$fiii:ilT-aofctt«ST-ff^V>, 
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;K3Df^ m h S®^-r ?. c i: d^T- 1 S <t o )&: 

So 

[0 0 2 5] 

m^^xm.BM-r^o lo 

[0 0 2 6] @ *^B^t{l^i,^»^44getl^?0 

m 1 ®iias0!icDBrS«iiis^x-ro ci6diim«»jom o s f 
±izmm$titzFm':p=i^)i^mmi i ocD^stcy-hi^ 

mmi 2 1 ?£:^L-r>l<'J->';3>®^A-?>'5:Sn>hD 
--'l/y-hm^il 2 2A5J&fiE$n. Z(D:2>ho-J\^^ 
— hWmi 2 2©<pi)^*>?>'i'Ji;i'^J^l 1 OCDRffltC*^ 
ttt hi'^^l'^^bffil 2 3 a, 1 2 3 b*^fl$fiE$Ht:i^ 

[0 0 2 7] *bT. C:6Db>^;i/^bffil 2 3 a, 1 20 
2 3 b©±{C{i3> h hSfiil 2 2®iB!l;i5-C 

{SiS-r -5 i d 1 5^ U 3 >^ A» 5) 5 — *f© 7 D -X 

>^y-hS®l 2 4a, 1 2 4bASJiJJ5E$n, 
ya-7-^>-^^—hmmi 2 4 &, 124bcDaBH: 
j^i^M12 5a, 1 2 5 b-r-S^^nn^So ^LT. ± 

tCffiSf S7D— i/^y-y— MiSSl 2 4a, 124 
h(Dmm(D^mmi 2 5 a, l 2 5h(D±-^iZt^ifXy 
a-y"^ y^^-hmmi 2 4 a, 12 4b4Sa<t3 

Utta^^l 2 2 a, 1 2 2 bASMi8;$nTV^ 30 
So ±ia'^3:;i/^j^l 1 0 CD*HO±IB3 > h 0 

-;i/'5^-bmfiil 2 2®ffi!)^{CfefeSg|5{4tcB. n>h 
D-;u>y-h«^li 2 2©^l.{Pij^#fcs^$n;5:y- 

KH' >'^^i:UT®li5i!cill 2 6 a, 1 2 6 bA^ 
W^m^tl. COHStiC® 1 2 6 a, 12 6b(Z)±tC{±-^n 
^tLV-;^. h-lxl' >S11 1 2 7 a, 1 2 7 bd^lEticW 
12 6a, 1 2 6 bi:3gM-rs J:o^cJ^^^!E$^^T^^5o 
[0 0 2 8] I12(i. *^B^{C<^S^ff^tti3i«^?© 
^ 2 ®IISfS«?!}OISfffl«i3i?gr^-ro C®|IS£0iJOMO S F 

ET{±. micommmtmucDrnm^m-r^o mien 40 
h«iii 2 2®±gBiiSis*^e)^t>*st>^uttmfiia5i 2 

2 a, 1 2 2 b*siS{te.^^T^/^35;^^,'^^^:^ •;7x;i/«J^l 

1 OCD^SfCjfJfig^nfcV— Hl^-f >^:®i;LT© 
tetScJil2 6a. 12 6b;?)^ n > h o-;by- 
1 2 2 0^^ffiyti|^lCT-(i'fc<±i37n-7^-f ></^-h 
m8il2 4a, 1 2 4 b©^^iB!|JSI!l{CS^$nSJ;d(C 
BfiK^nTV^S^SlclS.So -ttti:>io. 0 2 ©SII£fi?iJOM 

0 s F E To;^*^ H 1 (Dmmm^ ki ^^wm 1 2 6 

a, 1 2 6 b«±3> h o-;U'y— h«111 2 2 50 
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[0 0 2 9] 03tt. *^H^{c0^S^ff^i4i3«^?© 
^3®^0iJ®giS^iiS^>1-o c®^M0iJCDMOSF 
ETtt. Ell*5J:V02©^fif!li:mo«!iiS«-r 

So mi(omMm>i(Dmmt. ^^^v^mi io®sb 

(CJBfiK^nfeV-^s KU-f >ffl^i: LT©ffit!Ul 1 2 
6a, 1 2 6 b7t>5, ll2©j|i£«FiJi:|H];8|{C7D-7^-f > 
^-y-hmSil 2 4 a. 1 2 4 b©4i{H!l*S[#{Cfi-&$n 

5 idJcffJsK^tlTV^S.'SiCfeSo -ffct?*). EI3(D^ 
JfifiajOM 0 S F E T®;^*s. la 1 ct ti •feteti® 
126a. 1 2 6b*s3>hD-;U'y-hS®l 2 2*^ 

6 Sins J: a tcj^fia^nt s o 

[0 0 3 0] -yj. m 3 ® jlJS^J 2 CD^Mfi^O i:©^ 
ia3or)||JS«»JT'ttx 3> ha-^u-y— hafiil 2 

2 0D±a5j^igA»t,. <H!i:&tctfi[g-rs7D— 7^-^>yy- 
^m1Sl24a, 1 2 4b©*li®Sg^Jgl 25a, 1 
2 5 b®±ir>{p{tT7 0-5^'f yiff— Vmmi 2 4 
a, 1 2 4 b?£S^cfc^{CZ>$ UttmHSf! 1 2 2 a, 1 
2 2 b*s3ffiK!$nTV^S;iRK:$.S. UT^ ^n-en®^ 

[0 0 3 1] l2ll®Slif£««J©M0SFET{i. 3>hD 

vwmi2 2<D±.^mmt^<^yu—y'^ ></y 

— h®Bil2 4a. 1 2 4bt:adJ;d{-t>$Lttm<S 
gB12 2a, 1 2 2 bAsSIS#^lTl^Sfc«>. ^Sijg^ 
lt*s^§<5&So 1-^£t)*,> 3> hD— ham 
2 2i;7D— 7^^>^^y-H;Ml 2 4 a, 124bi: 
®HO^«C2i:. 7 0-7^>f >i''!7'— hail 2 4 
a, 1 2 4 bi:»«t©H©g:SC 1 tOfP (Cl+C 
2) i:C2c0JtC2/ (C 1+C2) ifi^^<tji*), c 

•j^D-T^-f v^-y-hmagii^KwtcEPin^nsmfE 

|Si±-rs.J;a{c3&So 
[0 0 3 2] l212®j|BE0!l®MOSFET{i. 7D-7^ 

xr-i^- httsil 2 4 a, 12 4 hcommm^i^^ 

6 a, 1 2 6 bASJfM$^^TV^S. jstit® 1 

26a, 1 2 6 b*s:3>hD-;i/'!;'-ba^|il 2 2*>6> 
^tvS<J:o(cff5«S;$tiTt^So iSffice 1 2 6 a, 126 

-f >ffi^S:?l$fi£^^^T^^Si:. 7D-5^>f v^^-y- h« 

??rE#+ti±> 114 (c) ©i^(CltK6<]35JV^$5iaiC:9-^FU 
aS'JA^ailT-^ S HI 2 ©||SEfi?iJ© ^yizyu-T--^ 

>^^-Ymm\2 4ei, 12 4h(09^mmmz'^t>-^ 

XV-y^. >IH^l 2 4 a, 1 2 4 b *sjf$fi£$n 

TV^Sh. 7D-7^^ >^^^- MlllCD'a?^lcj&Dfe=l 
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(a) (b) ®i-5{CltSStfl«Jl£t^®H{c^^S-r5 

[0 0 3 3] 0 3©IWS0y<!DMOSFETtt. S 1 ©H 

[0 0 3 4] ife{C. ±iaillffifi?ll®1ti' \'-t7:i—MZ-M 
(Dyv-y^^ yifff— Mlfii^w-rSMOSFETOM 
iixg®— fiSJSH 3 ©«f iiOM 0 S F E T ^^{C i: o 

bT©MOSFET(i, 7Y\/7.'f^—^tA>^<D/~'^^} 
TH" JSIJai5I8&5&«lfi£-r Stg«;^?i: UTOM 0 S F E 

[0 0 3 5] US (a) tt. N^miSSa^i^ 'J 3 >S*fi 1 
0 0±tIJBJ58$tLfcffi^»fii^?iJK©P^-i7i;L'^:^l 1 
OoajSty-hi^i^lKl 2 l^:frLT;4?'Ji^';n>e 

H ;i/MM O S F E T *)Mia|n]E&^«^r Sfgl!;^ 
?i:bTfflMOSFET*)|3H:,T-fc»3, ISI^CCJiJfiK^n 
S. 

[0 0 3 6] 1215 (b) ©i^JC. MUaHESS: 

#}J5K-r5t6i!;^?^i: LTOMO S F E TcDgB:9-{±^fb2^ 
'JnvM-^l'i^:^ big's; if 4 OfSofett^ 

OMOSFETW-y— 2 2 CD«® (±®*5J;t;« 

2 1 i:[5]^e b < tt^ni f) ^,^^^^^blK l 2 3 ^kY^WL 
t^o cc^YblKl 2 SA^^fc h>^-;i/^<bMi:'&?.*S 

(I J; sm^® 51 1& t < fr^x. 5 J: -5 

[0 0 3 7] ifefc. ilJalllS&^S:«fi!c■r■5tgi^;^?^ UT 
OM0SFET©ei5^«i«g)^l 4 0T-S^fc**, ± 

la^^b^ 1 2 3 ±.\zy^-ma-k^tsmm.(j^if^ <)->v^> 

*)i?;5fpilc:^<:3L>v5=->y^nT. 135 (c) ©i^ 

ic, mmm^ti^xoDMosTETCD^-hmmi 2 2 
ifimsii,^ti?>o z<Dnm.mit. ::(D^-hmmi 22© 

M{B!lg©^S5}^U->>J=i>^7D— >y®8ll 2 4 
a, 1 2 4 bi:bT*iJffl-ri). 
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[0 0 3 8] en,^T^ ^jamss^fitfig-rstgiK^Ti: t 

T©MOSFET0gB^5S■^T^<^■S>«SJKl 4 0 5:1^ 
m^«J^©JlH^^Ybi^>;=J>MtfT-S 

v\ 'i':d->n-ii«^fc:j: »3Na^iii6ife:&fttsi 0 o©aa 
izmx^^tz'^. r^«ia*fT*t-3T=i^»6«5*att^b^F# 

i>. -rsi:. -y-hS^l 2 2As.,';^>fl-a,^!^v>^^i: 
UTf^fflbT. 05 (d) ©i-5{c. l3tt^?i:UT© 
MO S F E T©gq^)-T-(iv -5^- 1 2 2©S51PJIS© 

7D-7^^ 2 4 a, 1 2 4h<D^mm,nizm 

10 ■&^n-5«t-5{c. V— Kbi' >fHJ^i: LTOffifcW 
12 6a, 12 6hifiWfm^tl?>o ^fc. ^fflHK^^ 
fi£1-i.tgi6S^^i: LT©MO S F E T©gp^-r-tt'y— b 
SISl 2 2 BCS^^ilSiatV— KU-O^^ 
i: \^X<Dtt:WLm 12 6c, 126 d As-etl-enffJfiE^F n 

[0 0 3 9] ^®'^. -i ^yn^ii,^^:^^ trji^tzM 
<bM<fefi^*bT*»e). 05 (e) ®J;dC. ^{bi^Un 
>M'Eeif©$fi^ai 2 5SrCVDrS^lCJ;!3^®St3{cff^ 
J5)<,t"So -^-UTv 3 > h D— ^U//*— 1 2 2©±® 
20 *5gttJ-rS<t^t:SK^<bi^';r3>flgS:jlS?3i.y5^>^ 
gfe>{3-?-o±tffiJStJt©;jfij^'i;n>ji<&cVD^g 

T©MOSFET©-y-h«Ml 2 2 ©±;J*>c>{|!)^{c: 
A»A»5gP:9-(C©fl«*i;PUi>''J=i>®*Sb'r4>2>. Clixfc: 

'7-hafiil 2 2©±gl5M}SA^e.-y-'f 
«6i^]K12 5a, 1 2 5 b©±{3A>{tT7D-7^-<>^ 
-y-hmiSl 2 4a, 1 2 4 bSrSa J;^K:ih$b*^a 
«i«B12 2a. 1 2 2bASfl$jE!K$ns. 

30 [0 0 4 0] b*^5^> mm&<t'> V r» >M'&if©«fii^ 

e.©«gi^M©ffitWl 12 6a. 12 6 btC^iSt-Sgeii 
{cn^^'i^ h;n-;i/*Ji^figbx r;i'5:^<>A^©«mig 
5:^S^^t-i t)^®fi<3tJi5^bfe^. /^^--></$ 
ff!feoTllI5 (f) ©i-pCs V— Kl^'Tvmffil 
27a, 1 2 7 b$ffjjg£-ri), Jfc^Js C©i; ^JUaislSS 
&«fi)oTi>|gl&|g^^i: bT©MO S F E T©g|J^T-{iV 
K1/-1' >li^i:bT©tet!ce 1 2 6 c, 12 6d 
{CgE^^nfcV-;^. H^-r>mill2 7c, 12 7d 
40 AJ, ifc-enw^^O^jST-tt^^ra^; b<tt[5]eSF^S:jg 

[0 0 4 1] mz. ±ia^S£«?ij©j:d'&^3i^^-r5M 

OSFETA^e,)5;i,iaM^^©2 tr>;/ h©tfia©«3i 

SBttJb*jJ:UfrB*o:??SCov%TiiB^-ri.. 
[0 0 4 2] *^M©s3ti^?'N©ttffi©SjiiaiiLtt^ :3 

ha;®12 4a, 1 2 4 b^©a<^®aAtC<to-rff'5: 
t>tL-5o :R{*e«]«cH:, 136 (a) ©J:d{c*:&©7D — 
T^-i- vy-y- hm«Sl 2 4 a, 1 2 4 bo^/^■r^^^;:^)ft 
50 m^t:mX[ytj:\,y^mt. me (b) ©J;^{c:£fla©7 
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tz^mt. me (c) (D^oicmm-^a-T^^ 
(d) ©«tofc**®7o-7^-f vy-y-hmsi 2 4 

a. 1 2 4 b055:^{cft«<f SrSAUfett^^ ©4-r)CD 

*^®$:-en-?n2 tr>y hcD»ji5^7^-^ "o. o" . 

"1, 0", "0, 1", "1. 1" {C^Jf&^-B-TlBtS 
[0 0 4 3] iBM^^CD^tt^iiT^-^ i:®?*Jc;il^tt 

J&t>*.. :feil[|©7D-7"-i >y'y- hnm 1 2 4 atM 
a<gfSaXbf::tt«i{CLfcV^«^lZ{i. 1216 (b) ©J: 
■5{c«^^$:aALfc'/^{Pi|®t£i!c^l 2 6 atc4V®J:e 
ftSffi*, *feS*rffi!l©Mt!tJi 1 2 6 b{cttSflfe«{i 
(OV) ^■^tL^fimu-t^tm^. ri>hD— 

2 2{C{±1 2 VCDi^Jfei^SffSrEPiD-r-i). f 
Sts V— LT®li£MicJl 1 2 6 bipe> KU-f >i: U 
TOlfitice 1 2 6 a'vi^jA^ota^AsgPi&U. -tOS^^ 

h Jib <J7 hD>AJ#6:S-r -5.^:4?), ^^Lfe^-^^h^i 
ha>{i£iPJl®7D— >yy— h«^l 2 4a 

[0 0 4 4] fiayw^D-T^^v^-y-hS®! 
2 4 bt:Aa#:&f±Abfett,^tbfev>jS-&(::tts ^6 
(b) OJ:^{CSMSraAUfc^^^i©^£t^c« 1 2 6 bCC 
4 V®J:^;5:SfiE5&s *fcS?*fil!l©l£iWl 1 2 6 aJCtt 
(OV) $:^ti-?'nEPiD-rSi:«fc:. n>hD 
2 2tttl 2V®J:a'&:i^SjES:WJD 
^So fSfc. V— ;^i:bTCDlfitScSl 2 6 aA»e> h-V 
-<>i;UT®iSfUgl 2 6 b's|pI*>oTm?ASi^li;U 

hoiU'^^ hD>tt7D— 5^^ >irJf— hmmi 2 4 
btaA^^XSo 

[0 0 4 5]t«-pT> me (b) ©tt^$r«ji^^5^-<5' 

"1, 0" ^cj^is^-B-, 06 (c) (D^m^mi^^T'- 
^ "0, 1" izniio'^-^. ^t^izme (d) (D^m^m 

jL^^r--^ "1, 2tf'^h®«3i 
/iSDTtetitJl 1 2 6 a, 1 2 6 biC4VCDaaSEPiJDb 

[oo4 6]?fcij\ ±m(D^o\zY\y^ >m.m^m.-rz. 

-y— bafii-NjtA-rs:!?i5;T-{iv ;fe5feo>'o— v^?' 
'i^-htt®124atl24 b'NCDmiSfCDaAttlBlB^tC 
^T'&:^3■^^i.ci:i±T-t'&:V^o -^CT-. t^-^ "1, 1" 
®«3Ai!^{;|^bT{ix m^h^'f—S' "1, 0" tC^i^JSb 



(8) ^^»gB2 0 0 2-50 7 0 3 

H 

fc£{PJl©7 D-5^-f y^ff— VnM 124 a'NCSitcD 
aAi&^^i:. "0. 1" (c^>fj5&b^:fe{PJl© 

7D-7^-f>^^y-h tt^ 12 4b -^©S^oa AliJf^ 
i:*mtcfT3&oCii:T-, 06 (d) ©J;d{cfe:&07 
u-7-^y^>f-Ymm\2\e., 1 2 4 b®es:3Ertcfi 

[0 0 4 7] 7'-'i>(Dm^m\'f1rf^t>%vu-y- 

-f >^y-haegl 2 4 a, 1 2 4 bi)»?>®ai5©5l# 
a§J4s S7{C^-ridtC. 3> hD-^lz-y-haill 
10 2 2 {C- 1 8 V®ia;&:ft®iS«ffi<&. 1 2 

6a, 1 2 6 bi:>>:i:>»l/^J@El 1 OtcSflfeSffi (0 V) 

^;U31^tJ:t) ^D-T^-^- >^^y-h«fiBl 24 a, 1 
2 4 b^c§«$^^T^,^i)@^*s^feti« 12 6a, 126 

b'vgi^jgA^ixafcii), ^jia^j'i&^'^oiatcsij^tcfT^ 
d'iJStt&v^. b*»4)> ^J'7^*{4. Ill— O"? 

20 [0048] ?S*B#®f3tiS^?'s©/W r;^®^ 

{±. -1 8Vi:0 v®^a-&#iz|!S^?tvs^,©T-?fc<. 
e^Jx-KriV hD-;!/^— ham 2 2fc- 1 4V©J;a 
J&AWiSSEEx SfcffiiiCJl 1 2 6 a, 1 2 6 bt-i^i^U 
1 0{3 4 VfflmmS:9]*nbTl>— ^';i/T-l 8 Vi: 

[0 0 4 9] CCf, KU-^ >«ji!tS:»K-rc:i;{:J:f)^ 

'^f^A-rs ±13*^5: JSffl bfe^ff^-tS^ ^ tliJtt 2. 
30 »3ia^iL|6f^^jiRo— ^?ij$r|ii8©7a-5^-\'-h«:fflOT 

[0 0 5 0] ia8®7D-5^^-b{4, fW^ffi^l. 

gB©CPUA^?,^if^i4;<^';{C^bT«ji5^*^3-r'> K 

tz':3^> KSrjSPSBbt:«ji#^^i3v> KT-$)SC:iiS^.«J 

2.) ©SSIt^^tc. 1217 tz^-rJ:-5^M''f T;^m]E£Ep 

(^_^ "0 0" {rjtjfSbfc*^^) {c-rs Ut^^/t-s 

40 1) , ifet:. 311R-b4'^5'F«3©-r'>^T©f3Mtg?®btV> 

ti^n^-fh {:^'r^^yS2) o -^-bt. Ir^T-*) VWEi 
!3*)«v>bgv^{i©iB11t^?*sfe.Si:#(4;^7^-yrs 1 

[0 0 5 1 ] ;:^5^>yrs 2 T-T^TCfBtt^^® b § ^^ 
tt V th*s V WE <fc f) fg, < o T V ^ S i: b i: t tt> 

>y rS 3 'si^fr bt ^ bT^ 1 bT «y 
hAs "1" ©ttttEie (b) ©=fca'E£/WT;^mE^ 
i3tS^?CEPADbT l[HI@©ttJi^^l!)^^4^T'&:•^T b§ 
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VWVlJ;^)€.ig<'5:oT^^5*^||J^•rs C^t^^vt-S 

i.^<fi*s^<b-ri.i3«^?fi. "1, 0" 

[ 0 0 5 2 ] iiJjtc. ;<x«v>^S S'v^fTbT^jis^itT^- 
iJ'tCiDbT^l bT^y htf "1" Oi:§{±II16 (c) CDi 

U 7 r -f mEE VW 2 i D 4, < Jfe -Q T t % S A»$iJS 

-rs (;:^5^>vrS6) „ ^UT. »iia^SrfT«:o-r *) b 

H^T'-^ff- "0. 1" tfett "1, 1" {I^lSbfe*)<D 

CDbtV^fl^Vth*S'<«J7T1'SffiVWE2 J:*3 4)^<J&o 20 

Jl^bT«»®-tr^^©«ji5^^&ff^di®^tctt;^ 

[005 3] *^W®s31S^^H43(t S^tH bt!) 

[0 0 5 4] ±IB«3i*^l!;m::J:oT7D-7^^ v^-y 
— hSfig 12 4a, 124 b^«^gf®riA*s^TJ&:t>^^fe 
g31SS?^tt. 0 9 (a) CDJ:^ (c, ifitS:® 1 2 6 a{cO 

U'T >SEVd^-^n^tlEPiDb-Cv n > h D-^lz-y- 30 
hSMl 2 2®EP^DmEVg?g:^Yb$■y•fci:^^c^ i3ft 

SfigtZ/SbTs 1214 (a) ®<fc^)fe KU'-f >miStI d*s 
^ni>. — 0 9 (b) ©i-pf-s ffitice 1 2 6 a{3 
SStBb Klx^- >SJEVd. ffitWll 2 6b(zOVCDaE 
^■^-n^enEPSDU 3> hD— 1 2 2®EP 

04 (b) ©J^^Jfe Kb-f >SiSEI dAS»^tn.i>o 
[0 0 5 5] [34© (a) h (b) S:lt^-rSi:?ge)A» 40 
'5:J:atCs IBit 7^-^*5 "0. 0"fc"l, l"6Di:§ 
{iv tetfcS 12 6a, 126 b'vOv'N-'f :r:xm]E*sj@»{c 

13^7^-^*5 "0, 1" i: "1, 0" ©httt. S£t!c/1 
12 6a. 1 2 6 b'N®7W7';^ajE>f)»3i^:(C7fe5i:> h' 

U-r >«jEVd^R3ADbfci:t®?JASs |H]— CD^— ha 
lEiC^bT Kb-T >«»5tl d*s^<K/SnSo 
[0 0 5 6] btAs-,x, 3> hn-;!/-!^- haul 2 50 
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20g]*DmffVg^, l34{C^s1-|3Mx-^*s "0, 

1 " i: " 1 , 0 " \cn^s\^fz z-DCDh'u-i >m.mmm(D 

cfP^©Vr®J;o^ffitc|&gbT, ffltfcS 1 2 6 a, 1 
2 6b's®/W:7'^«aS^ 09 (a) , (b) (D^o 
{cM®ii0^{CbTSItBbiW^*2|ifT&oT. -en-en 

i3tS7^- ^A5±l34ji!3®t^•m*^*!l^f■5Ci:i)5T-$ 
5. *ltc. 13 9 (a) ©J:o'&g5a^t:-'N-'l' TXSBEAs 

ma^titz^m o^^T7.iimi) t.. (b) oj: 
^2) ©^n^n{v:4bSti.i3tt7^-^i; h'\y^>mm(D 

$r«t)bT^^•5o 



[0 0 5 7] 

[SI] 





"0. 0" 


"0, 1" 


"1. 0" 


"1. 1- 
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X 
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X 



[0 0 5 8] «1 J:?). 1219 (a) , (b)©J:dtjS» 

ii"o. o"T•^fet)^ imsizi'u^ynm.ffimtizm 

@ (ctt K I'l' >agS*sg£nJ&:ltn«'^©f3msR?^®fB<)S 
7^-^(i"0. l"T-fe>}, lEgf^lh-U-f 

n-r2iia{c Kb-f >s»?tAs^nn«^©i3M^^©f3 

m.T'—^ii:"!, 0"T-fe!3x 2[iii:t Kb-r >a;iStAs 
«En«i:»tnK^©I3tit^?^©i3ii;7^-^5'tt " 1 , 1 " T- 

^^©^ai ba^S:iSgEaipatSti:tb«< bTti^tB bTt) 
mv^3i)S, «xE®J;-5(3, ^aibS»^S:®flEfC^«ibT« 
^PfflEi:Jt«^b•rtfttBbfe^3^ feSiMiru^^-^'-i^;? 

5:t— ;5©t:>y hn^y'}^^-i^Lxt^^iim.m^(D 

^— Y -^m\Si\^^MZ bT t >^ h^©«ffi*s^-fb b&*^ 
[0 0 5 9] ^ 1 0 tt, *^^{C»S^ff^14I31i:^? 

*^ d ©^JSfiaj© 7 ^ «y J. ^ t U tt 1 t5©p« €^ u -fe ;i/ 
IC 2 t >;/ b ©T^-^J' Sf311oJfg;&^<ji^ ^ ij bT^^fig 
$tl, mi!iSS>''J3>©J;-5!&l<l©i|i3|t**;5=-y7'±K: 

[0 0 6 0] &*>\ 2|s:|liEtfiJT-{i. ^^UTU-l-lOAS 
2-o©^5; hMAT-U, MAT -Df^fiK^tls 2o 
© V'-;/ hMAT -U, MAT-DF^fC^-v-^:/ M^iOtf-;/ 

h^BL{c}g^$n^{±ib{s^©tiili (•fe>:;^7'>r) 

aX-WSkm ^©«ltgS:«-rSll]E& (WT-fe> 

;^^-y^lalSSi:W»b. 0tc:{iSLTi:g31-) #ES$n 
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^T-b>;^^•yf^[elss (SLT) 1 1 t^ttmizmthL 
miz ^ti^ti tr >;/ h ^(D 7* 'J ^ ^ - -5 7" 'J f- ^ 

[0 0 6 1] 'J v>v hMAT-U, MAT-D{I{± 

T <t 0 ^ ^ 'J -fe;i/Asv h u -y 
|5l— fT©^^^'J-t:;i'®n> l-D— 

[0 0 6 2] UT'l^-f 1 O^Ctt^ =&p{^';^>> hM 
AT-U, MAT-D{C^J&LT^tT,^tlXm«DTh-l' 
(y-KT^n-iJ^) 13 a, 1 3 b *s|9:tj- f, 
n-CV>5. K7^3-y 1 3 a, 1 3bttt7=n-h'iS^ 

[0 0 6 3] Y?^(DT h' ^;:^7='3— iJ^lBl^jb'.tZJ^CCDT' 

^tt^ -fe>;^7';/5^IiESl 1 i;-«:e<J{C#|fig$nTV^ 
i.o 2 1 «±±i3-fe>;^^ >>5^[p]ESi 1 F«3©-fe>xr>7' 

tR$nfc-lr>;^T>rofc[i:^^$ otitis ■T'S^ >T 

[0 0 6 4] C®*fi£C?iJ©7^>i'^ip(^ #{cSiJ 
|5g^^^'5:^^A^ ^^ascD^'f ^ ora-fe >y if con > h 

[Hi K ^1- ?) siJWfi ^ u T m ;b -r 5 ft w 0 ss 

(i>'-'^>it) 3 0 4(l^Ti3>3. K*s#x.e.tl 

atc^fi5(;^nTl/^i,„ ±i3$'JiW[51K 3 0 ii. ^Jx.«3v 

^tlfcROM (U-K • :^>U • ^^'J) 3 1^(1^. 
T-f ^' D#^*sj«i)?ilfT$nT 5=- >v 7-|*|gp®#|51gS{cM 

ffli[i]SS3 0(±. ra®t*t.^S:SBftl-€>;^7^-^J';^ui?;^ 

^ 3 2S:l)ix.TV^i). 

[0 0 6 5] tfz. C©IIS£fif!|(Df^fiS7^«vi'ip{* >; 

f*iaJI|jlSli]S§2 2^. ^mifi'^Xti^ti^mih^T'--^ 
{i^*)<fcZ>-n-^> ^•45^•?JitfAt;^^-->7T|slSS2 4. 



(10) ^^*#M2 0 0 2-5 0 7 0 3 
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:^>'N-'y7 7'(l]K2 5. 4'l>gBd»e>A:t;^n-S T K U;:^/!^ 

So 

[0 0 6 6] ±a3A:*3>'^'y7T[n]8S2 4. iii:^/?<y7r 
(HlgS2 5*Jj;y^7'KL';^/^>;;7 7'|nl^2 6{i. 
10 ^ ';/f^2 8^^UTttji©Atli:t;Sg^I/O0~I/O 

figC^'}-glJi>^?>«i|&^^^SA^^7^-^^iA:t^>'^•-;'7r 2 4 
tCcfc !3l5l»3 3i^nTv ^-f >7'>7"2 1 *^UT-tr>>l 

<f 8 t:>;/ h#{4T-Aij$nt»3ii^^7^— ^S'tt. Zkf^yh 
OOS 1 tf'^ hJ^{3Mft;^*ifc-fe>;;^T>:7"{c, ifeflk 

[0 0 6 7] ±l3f*Ig|5Sji[HlSS 2 2 f±. «3Aa^lijEE^C9 
«t$&^ns«^i«ffiVcc^cS-:3v^T«ii^^^'«EE> 

t^JltCffi; liT C ti e> O«JE0 4= ?)^Jf SI©aiEE S: sj;? u 
Tpt ^: U ru-f 1 0-^5-5 7' HL':^7^n—yi 3 a, 1 

4 l{i^gBA»P,m«iSEVcc*sEP*D$n5®ilSmEJB 

4 2{±llID<S!*S(£[Vss;!{)SEPiD$nsm«a;iESffi 
? (y^> K5S^) T-$)i.. 
[0 0 6 8] ^ia5®CPU^A»f>C©|IM^'jCD7^-;/ V- 

h E S «y riUKff ^ C E . ffiji«^*$iJ«ip{t^W 

E. ttitimmm'^oE. :3v> K*,L<{i^-^Atj*^ 

T KU':xA:'3*>&S^-rfc«)0av> K-f 7';Mi^C 
DE, '>;^7^A^7u<>i'SC^>bs^i.. 3^>Ki:5'K 

7r(Hi^2 7ic-en^n«i!33i^n. »3i5^i^7^-^«±3 

^ > K ^—yjum^ CDEAJr(x'>H4.b< J±7='-<5' 

A;'3S:^sUTV>?)i:&(C. i/7s=r h.'pu ^ ^Qt^Xti 
C hT-C®^ D ^^C|H]^bTA:^^^•>y 7 tHES 
2 5(Cl3lt)3i^ni)o $?>tc, C«^BiE^!jtC43l-«Tttv 
-^^Ul*ia5®tt«?£Slife-r S^7^-iJ'::^L'i^>^^ 3 2© 

^7f^■r^7^-</t:i;'f {f^R/B<£^igi5i|ia-?4 3^^^}:^; 

50 Ti)ttS:'J>'N*'y7r 2 9*si9;(tetlTt'>?)o 
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[0 0 6 9] 121 Itt. 7=-fi^liiL:^^tLXmm<D 

u-f 1 0 t-fe>;^^ >i/9^isiKi KD-mmmommmES. 

Sr^^■r. y^:'JTU-r 1 0F«9t(ig^CD;/tiJ-b;i/MC 

|s ij .y^^-j^tciBg^ti, 111— ffcD^t 'j-fe;u©3 

hi^BLa*3J:tJf^2 If-y hi^B L b i:^±Sv^{c^^Tb 

StcBLal. BLa2, ®<t5tc^^l, 2 

SAa, S Ab^COt^•r•feIB]«lT■fe•5o 
[0 0 7 0] ±§3^ It:-;/ hi^BLai3it>'^2 h 
SBLbcD±f3-t>:^^>y5^|5isSl 1 i:S?*iRllCB:-e*i 
•en7''J5^-\'-i?M0SFET Qpa. QpbiSiSft 

iSbt^l t:-> hi^BLai:^2 b:<> hi^BLbAS2£S 
{C7''J^-\'— i^^ns. ^1 tr-:; b«|BLajte<tVS2 
tu/ hi^BLbt:tt;^'r -;/5=-SWa, SWbAs 

hi||BLa^fc{i^2 hf>y bi^BLb(±, -y^S 
Wa, SWbtJ;»3gEJtbS{Si#EPiD$ixa. 
[0 0 7 1] #tf-;/ bi^BLa, B L bO-SBt(i tT 

M^omts ^jgM-r -b > ^ T > T^^tg T^- ^ 
«StBS:*-ri.7'y^M-l:>;^7'>7'SAa, SAbA^b: 

a. SAb©AtB;^7SSg^i:n^>7^-^)^CDL 1, C 

(Ci{3 3SJKa<]lC;t>$n2):i)^AXi' '^^^C-SWl , 
C - S W 2 *s|S;{t ie> nx V ^ S . 

[0 0 7 2] *^*S^fi!c®-fe>;^5 >y^(pIgS 1 1 tjb'ft 
i,y=-^mS^Mt. t>y hi^BLah^2 tf-;^ 

hjaBLbfC^^iS^nfe-bVyCrvrSAa. SAbtZ 
■?-n-?'n2 try h(Dmjh^9'-'i'<D&\f^y V'r—^^U. 
if^-a-?.i:i:-feti'7— KJ^fc 1 2 V<t-5^ciSaE^EPAD 
Ufc^. -t >xr>:rs Aa{cffi}^^nTv^;5«3i^^7' 
-^J't^SbT^tlA^ "0" ©i:§{i0 V^. t-tz^tiifi 

BLatl6n*D-r?)o rffli:#fl&;^©^2 t:-v h^^BLb 
{Ctt-t T > 7'S A b {C{^^^nT SSiXa^T^— 
tMtoe.TO VSiEpSD-rSo dtvtci-^Tv 1216 (b) 

-y- bmUl 2 4 a-Nom#®aA*5tf ^d;t>tl-5c 
[0 0 7 3] ^-Kmc 1 2V<t^^t]««E<£;6p 

JauT. •fe>;^T>:7"s Ab(c:«i#^nTv^s»jitf!*7' 
-^t:f&DT^n*s "0" oi:#ttOV:£. mtz^tiifi 
"I" ©i:§(i4V®J;o^i:«ji^^«E^^2 t-y h«g 
BLb{cgi;!jD-ri>o C:©i: 1 t >v M^B L a 



(11) 1t§B2 0 0 2-5 0 7 0 3 

20 

tc tt -b > ;^ > 7" s A a tc «^ 1/ 5 

t3g|t>e>-r0 VSrei*Dl-i). cn(Cj;oT, 1216 (c) 

-y- 1 2 4h^<Dm^<D&Xifinttt>tlho ZCD 

J:-5{cUT2la]®Sa,««(Hfrf^{cj: -fev^^rvrSA 
a, SAhtZ^m^titzmjh>^y^—'^ifi"0. 0" (Dt 
ttt{5jn®Jl-&(C*)7 0-7^-< >^'y— bffliil 2 4 
a. 12 4 b'N.omi^caAtt'fe^ixr^ y'-'S'ifi 

10 I- ></y-ha«il 2 4 a-vS^gfA^riX^n. T^-^J'AS 
"0. 1" ®i;§li2(iig®«jia«^i!j<t®P«fc7D-7^ 

-f >i^y-ha«il 2 4 b'v^^^ASriA^ns 7^-^*5 
"1. 1" ®ttJ±lI5iafc215]g®»a««;LlM^cD[^{c 

^ti-efiy'n— >^-y— 1 2 4 a. 12 4b 

'^Sf^ASiSA^tti). ^^^t3J;•^T^ 116 (a) ~ 
(d) {c^-rJ:^(c 2 t-;/ hCDSiiJ^T^— <5't3jsffBUfc 

ya-vr^y-tfir-hmmi 2 4 & , 12 4b«C*5Jti) 

20 1 8 V) <£EPint-5i:i:*>{C^ 1 tr<j/ hifJlBLaiiit^ 
112 t-y hi^BLbCO VSrEPJDUTFN 

[0 074] i|${;©JRB$n5 *)©T-56i:t>#, :i<Dm&m 

. 5{;:^^-rs::J;*s"5j|gT-feSo 'J -fe^i/C 2ffi© 
7^— ^J'^IBft^SJ^^tH:. H3l3-b>::^7-;/f^lll^l 1 
30 F«3©-fe>X7'>nc{i 10i3S{C*iii«*^7^— ^^tejt^ 
•a-Ti31S^^^©Jtffl!)©7D— ><5^y- ha@t©a^ 
S?Sf&aAUx ^ll5U^{c:tt^l tr-;; hi^BLaSfeH; 

^2 1:«;/ hi^BLb®vi-rA»— :jj{c:5ijjE;^FnTi>s-fe> 

hmegtl^-©^^-^ t3»-:3 < a<^®aA$rfTfta J:^ 

§ o 

[0 0 7 5] ±i37'U5=--^~s^:53:c7)^SE^ytcij 

1 VcDJ;-5>fcm{5iVp ctzru^^— s^-rs 
SI Do ^fzs :^(Dt^^^miRm(DM^^V'^^i^ hP^<D 
50 ^lt:^y hJ^BLattVp cCD^^a^CDVp c/2{C7"U 
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[0 0 7 7 ] iJ:tc. ^^)JA^:eT^•^::^^s^S7^n- K 
f S U^^^^/rs 12). c:nci-3T, IBiltSSI^^a:. 

B L a r 'J ^ + * T ® 

vp c v^A-^m^-r^o 

[0 0 7 8] ^ottffiT-$|J^BIllK^i^ ru^-v— i?bfe 
f^w^v hJ^B Latg!i^$^^■rv^i>•fe>;^7'>rs A 

a&}gtt<bi-S U7^^yrS13) . -TSi:. ±SB^ 1 

t:>;/ hi^B LacDSteO feJiVp c*s^^®tR^^ 
■r-v h{B!|CD5k>ffSf -5fcf>v hi||CD7''J5=--\' — i^'StiVp c 

^tBbT*— ^©Si-trVyCr^rSAatCiSi^^ 

[0 0 7 9] ^^^3tpe>^ *J2llIIli^tt> ^JRy- 

2 tr^j' M^BLb<feVp cHrUf^-V— (;^7=^<v 

7'si4, si5)o t.tz. cohg^N^iRffly®^^ u 

H^tD^2 t:>y hJ^BLb{iVpc/2{C7*';5^ + 

[0 0 8 0]ife(Z. BtPiil-CD^-mWLSajRL"^ 
(::^7=-<;'rS 16). ZfUZXr^x. i3«^? 

UT^ F ymmti^mntztmmi'ifim^-^ntzw, 2 

tf-y hi^B Lb{i7-'J^-^'-i;«i^AS||2 tf>v hi^tini 

>mg£#^fitti'S:<P-DfefBfli5S?*sgE^$nfc^2 t 
-yh?.^BLb{ir';^^-i^S:?gfA5^CD**^-o-r^® 

is{a{±vp c ix-<;i/Siii^t-r-i>o 
[0 0 8 1 ] ^.(D^mxumm^^. r^)^^—iy\^fz 

^2 ^^BLb{Cg?i^$^^TV^5•fe>^T>rSA 

b^Slt^b-rs {■T.T-v-rS 1 7) „ -rsi:. ±13^2 
t>y h$aB LbWS^iO V^fefiVp c*5^^31iR^^'; 

^UILt'— ^{i. ^-fe>:;^T>7*SAbtc:{Si^^ 

^tixi^^^'r—^'its mT2^^^mj^^rzt&<D7'—^t 
(;^7^<vr s IB). 

[0 0 8 2]feA±. t>;/ h)^7'U5^ + ->^;^^&3ilfflb 



(12) ^^1^^2 0 0 2-50 7 0 3 
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tzm'^<D^>7.^v^mm\ it'^tuz^^T^-^m.i^ 

(a) , (b) (O^oiZ. IBItT^-^J'JClSbTfeSSJg 
Ttts l3»7^-4'tc/!cibTEIl St^f .to'&y— 

l3ilSI?3!pf>8B1S7^-^'?&^5^ai1-i®^{cH:. 2r3CD-?» 

[0 0 8 3] ^l®:^S{i> 0ctbbffl©'y-hSBE 
-Ki^Wfii) &Vrl, Vr2, Vr 3©J:a{C 3g6Pt 
ti^i)£i:*sf>«»ll]®S6tlibS:ff'5:V\ ffe.tvfeT^-i? 
5:5 >>5^bTi5i/>T*J:^-r5:^^T-fei.o c®Ji-&, ^ 
t±5bl&<t$:3lHlfT^edcDT% ^SB$HAS:g<:fe|,o 

[0 0 8 4] m2<Dl3m\t.. m^O-y-hSE (^-K 

20 uma) ;&wi)abT-e©i:tiBft^?^{;«5tnsKU'r > 
s;t-$)S. -iBi©ijfeaibi&<^-e7^-^S:i^j 

[0 0 8 5] S»?t-lr>X:)5-^T-{i. 01 1 {c^xt«ii(5^ 
«o[slESi:(iS'J<i{3. U^ijfttHi 4t:r^■r<ta 

tcmatt^tblfJ^iaSSS 0 SciUbBtt^ l tf-y YUB 

*J;U^*§|2 fc:<y hi^BLbCl V©J;-5'&SSti5bSE* 
30 #^S^I±ib«£E««&Sg^VR{CjgM$-&i);^'l' ^;'5^6 
2i:AS|SJt?,ns. 

[0 08 6] HI 5 (i. ±8BSiSt1^it±5*J«|5]ES 5 0 0«| 

fiE0!iS:5's-r<, ^ 1 b(DmM^\^'¥i^m^b ott. ^ 1 1: 

■> h^BLa*»€>giinffi-rSBtblbmg!£I dSrmEtc^^ 
•rsamRdi:, K?iJi6ifCR 1 , R2, R3, R4*>e, 
ti.*)mmiRdl:^m^t\.TzmS.VdhiiM^ti^lAM 
«EVrefl, Vref2, Vref3$^^-r ?>ffiJn:^E(l]SS 5 
lii. ±%&mn.RdX^^:^t\,tzm.S.V di^-l5(DXtl 
Jg? C ? nffe:?? ® t ±sBJt«caE V 

40 refl, Vref2, V TBl2t^^fi^f\Xtl^nfzmS.itWLM 
E§5 2a, 5 2 b, 5 2 c c:ixe.fflaEit©[a]6S 5 
2 a, 5 2 b, 5 2 c®{±l;'3fC*-:3V^T 2 li-y hCD7=— 

^ o 

[0 0 8 7] SEJtixDS&S 2 a, 5 2 b, 5 2 c fi. 
MtniRd-r-^^^nfemEEVdi:lt«{mEVrefl, Vre 
f2, Vref3fc41t«tU V d 3!)SVref3 J: ») 
l±,it(l]gS5 2 a, 5 2 b, 5 2 c®i±J±f*s-r-^T^N'i' U 
-OVtU^o ^tz. Vd*sVref3i»3^,fg< Vref2J;!3 
50 ^)^v^^;^iEJt«^iHlK5 2 aC9ttS;'3*50'^lx-^i;u, 5 2 
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b, 5 2 c©aj:tJ*SM-f u^;i/i:35:»3, VdifiVTet2Ji 
»)*)<g< VreflJ:'3*,;SvxhmmJt«<ll]SS5 2 a, 5 2 

5. $e>{c. Vdd^VreflJ: !^t,ffi,^,^i:aJEJti<IllK5 
2 a, 5 2 b, 5 2 c©ai;'3if»si-^-rD':>U'<;i'i:'5: 
•5. 

[0 0 8 8] «2t:. ±i3Sff tti<lilK 5 2 a. 5 2 
b. 5 2 cCDiii;'jVa, Vb, V c i:7^-^ij5E[e]K5 
3®2t-;' hai:tJ7^-4'D0. D 1 tOglfi^SSxl". 

[0 0 8 9] 

[^2] 





X— > 


Va 


Vb 


Vc 


H 


H 


H 


"0. O" 


H 


H 


L 


-0. 1" 


H 


L 


L 


-1,0- 


L 


L 


L 


"1. 1- 



[0 0 9 0] ccD^5s«?"jt43v^T{i. —mcDmtai^mi'F 

[0 0 9 1] W±*#6B9#iCJ:oT*^nfc^B^*||5fi 

fll3g©M0 S F E T>^pC>)fci,iB^Slg^^c■:^^,^Ti^B^ Ufe 
3> ^D-;^y-^s^^fe«t^T-&^fecD^^|SI•rs- 
^^D«!la^D^5^^c C) r 15^©?* rsj-r 5-?*®{pi)s 1 1, 7 d 

1 -D(Dmf^m^iz 3 tr 'V h ©t»$RSg3fit-r 5 
M O S F E T <£fBttlg? i: T S ^ T- ^ e> {3 1 ^?{- 12 

[0 0 9 2] ttz. mmmizi5<.^xiis ri^t-tti^^ 

V>fBSr±lf 7 5/ J. ^ ^ 'J t30V>TiftBS bfc 

[0 0 9 3] l-il.±CDi5iB^f{iii:bT*^B^#(-j;oT 
«:^Ftifc#6B^^^O#Ri:J&:ot^iJffl^»-r-feS:3> h 



(13) 1tii2 GO 2-5 0 7 0 3 
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$:*r?)1tl' K'^7;i--;i/^MOSFET<&i3«^?i:-r 

Z(D^BMii^tliZ!^^$tl^^(DX-tji<, *^B8tis 
> h D h«®<DT^ if 3 > h D h ii@ 

O S F E T SrlBIS^^ ^ U -IStCfiJffl 
[0 0 9 4] 

fi<) Jtc ffl J; o T ff n 5 ® # t IffiB^ -r n«S TIB 
[0 0 9 5] -TJEcfc*). *^B^{cS!dfcx :3>hD-;u 

H^rffMbfcMO S F E T^i3tt^?i:t--5.^}f^14^ 

[l21®®®#7&iiB^] 

[121 1 ] ^^mizm^^M^mi,mm^cDm i ©uss^y 
m 2 ] *%?9f::^^s^ji%tsi3iss!s^^©» 2 (ommm 

[US] *^H^{cfi^S^Jf^'f4iBtt^?©»3®||JE«iiJ 
■y-h«SS:Wri>l31Sm?®y-hSffi- KU^r >« 

^;|tt4*5iz>'i*3i5oi5]<5' ^ r©§3ts^^^®y- h-mff- 
[05] ^ 3 ©SI«(S0ijosB1lS^^^®S{j§:5&^xg|ilK: 
30 ^l-ifHUlTfe-i)., 

[126] IIJE^JCiBfS^^JcisttSfBlfiT^-^ 

[0 7] ^^sfi^lJ©i3tl^^tc^5^tS7^-1^7^i*B#®.'^•'f 

T ;^ t»t ^ « ^ e«j ( C »f S E T- i> o 
[0 8] ISSfi0'J®i3t«^?^3lfflUfciiia9i$;i3jtlSa{c 

[1219] mmmomm^izinf^bT^-'^miiiLmco/'i 

40 [H 1 0 ] *#gB^{C^5f31tSR? LTW3a^#Ji 
f*S3tS^M® — i:bt:®7^>yi^i/^U ®:^«!;fi|j5g 

[nil] p(^^'J TL-f joil^••^r>;^7 f f^[p]8S®MBS 

[012] ^J8i^J®l31lS|g?^t:ii{t5^ttJb5!l.S®#-JW 

[013] *^B^{c{^?,i3iS^^O'/- K b-f 

[014] ^%m^%hm'mm^^m\^tz^mm^'^m. 

50 M{c;*5{ti)asS-tr>;^:35-iC®^tBb[lIgS®«04fi»J&^-r 



(14) 
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[015] 1211 4(Dmmmizt^i,f^i 

10 

1 1 ^yT.'y -j^m^ 

12 a, 12b >^U^-V-S^[plK 

13 a, 13b X5^n-^- 

2 1 >T>r 
2 2 rtgPSzBlHlSS 

2 4 A:*7>'N*^3/7 7'[olK 
2 5 tB*r>'>'^y:7T[ilK 
2 6 7^KU;^>^N*^y y^TlUSS 
27 TKUX:?^»i?>^ 
2 8 X\htim^X.:7s^ 
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12 3b h>*;i/^ibM 
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3 0 
1 0 0 
1 1 0 
1 2 1 
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12 3a, 
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1 2 5 i^^M 
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